Previous research has consistently shown that the left parietal cortex is critical for numerical processing, but the role of the right parietal lobe has been much less clear. This study used the intraoperative cortical electrical stimulation approach to investigate neural dissociation in the right parietal cortex for subtraction and multiplication. Results showed that multiplication (as well as picture naming) was not affected by the cortical electrical stimulation on all the targeted sites of the right parietal cortex as well as those of the right temporal cortex. In contrast, stimulation at three right parietal sites (two sites in the right inferior parietal lobule and one in the right angular gyrus) impaired performance on simple subtraction problems. This study provided the first evidence from an intraoperative cortical electrical stimulation study to show the dissociation of arithmetic operations in the right parietal cortex. This dissociation between subtraction and multiplication suggests that the right parietal cortex plays a more significant role in quantity processing (subtraction) than in verbal processing (multiplication) in numerical processing.
Introduction
Many neuropsychological and neuroimaging studies have been devoted to revealing neural substrates of human arithmetic ability. The parietal cortex, especially the intraparietal sulcus (IPS), has been found to play a critical role in numerical processing (e.g., Ansari, Fugelsang, Dhital, & Venkatraman, 2006; Cantlon, Brannon, Carter, & Pelphrey, 2006; Chochon, Cohen, van de Moortele, & Dehaene, 1999; Cohen Kadosh et al., 2005; R. Cohen Kadosh, K. Cohen Kadosh, Kaas, Henik, Goebel, 2007; Dehaene, Spelke, Stanescu, Pinel, & Tsivkin, 1999; Eger, Sterzer, Russ, Giraud, Kleinschmidt, 2003; Fias, Lammertyn, Reynvoet, Dupont, & Orban, 2003; Kaufmann et al., 2005 ; see a review by Dehaene, Piazza, Pinel, & Cohen, 2003) . The consistency of evidence, however, varied by hemisphere. Several lines of previous studies have consistently shown that the left parietal cortex is critical for numerical processing (e.g., Ashkenazi, Henik, Ifergane, & Shelef, 2008; Cohen Kadosh et al., 2005; Rickard et al., 2000; Takayama, Sugishita, Akiguchi, & Kimura, 1994; Warrington, 1982; Zago et al., 2008) .
First, numerous studies have shown that the patients who had injuries in the parietal regions suffered from dyscalculia, but did not show significant impairments in other types of cognitive abil-ities (e.g., Ashkenazi et al., 2008; Baldo & Dronkers, 2007; Delazer & Benke, 1997; Denes & Signorini, 2001; Van Harskamp, Rudge, & Cipolotti, 2002) . For example, Denes and Signorini (2001) reported a patient with an injury in the left parietal cortex who showed dense acalculia and a specific deficit in reading numbers. His word reading and picture naming abilities were preserved. Van Harskamp et al. (2002) also reported a case of impaired single-digit subtraction due to a left parietal lobe lesion. Similar evidence also came from studies on Gerstmann's syndrome. Acalculia is a typical symptom of Gerstmann's syndrome along with other symptoms such as agraphia, finger agnosia, and left-right distinction difficulties (Gerstmann, 1940) . Several studies showed that the lesions that cause acalculia among patients with Gerstmann's syndrome were typically centered in the left parietal lobe (for a review, see Dehaene et al., 2003; Mayer et al., 1999; Takayama et al., 1994) .
Second, repetitive transcranial magnetic stimulation (rTMS) studies showed that stimulation in the left parietal cortex could induce dyscalculia (e.g., Andres, Seron, & Olivier, 2005; Knops, Nuerk, Sparing, Foltys, & Willmes, 2006; Sandrini, Rossini, & Miniussi, 2004) . Andres and colleagues (2005) found significant increases in RTs when subjects were comparing digits following an rTMS-induced disruption in the left posterior parietal cortex. Sandrini et al. (2004) also found that subjects' performance on a number-comparison task was significantly slowed down when trains of repetitive TMS were delivered to their posterior parietal scalp site overlying the left inferior parietal lobule.
